TECHNOLOGY TO LIMIT

CARBON
FOOTPRINTS
THOMSON REUTERS ON R&D TO MITIGATE IMPACT OF FOSSIL FUEL

MAKING YOUR COMPANY GREEN…
CAN EMPLOY TECHNOLOGY DEVISED BY OTHERS.
THE WORLD IS WORKING TO FIND SOLUTIONS.
Developing Fuels With Lower Impact

Technical Areas for Overview

A mandate for the 21st century is the lowering the impact
of industrial activity on the environment, and meeting the
worlds’ energy needs with less destruction to air, water
and climate. This short review is a first look at who is
participating in the technical advances, and where they
are situated around the world.

A large variety of chemical, mechanical, and electrical
technologies contribute to each of the technical areas
represented in this high level review.

•

The oil and gas industry is working on ways to generate
cleaner, more sustainable fuels for combustion.

•

The automobile industry is taking the lead in fuel cell
development and emissions reduction, and also needs
a green source of consumables for fuel cells.

•

The heavy industries with high power consumption and
high production of greenhouse gases are working on
ways to recycle heat and mitigate emissions.

•

Importantly, contributions from small developers and
academic or government research provide the bulk of
new inventions in the field., and these inventions need
an efficient pathway to commercialization.

Since patent filing is a surrogate marker for R&D activity,
a worldwide collection of patents and applications in the
technical area can be used to look at the participants and
to characterize their contributions. In the charts below,
the entities with small portfolios make up the lions share
of participants in this collection, and hold almost half of
the ~10000 inventions.

Absolute numbers of inventions are on the right, while
normalized time trends (% of total) are on the left.
Synthetic production of building blocks (syngas) used in
hydrocarbon synthesis was the first to take hold, followed
by fuel cell technologies (fuel cells, electrolytic processes)
and reclamation and remediation (biomass, waste, CO2).
Biofuels have drawn much attention but the number of
inventions is relatively small compared to the other areas.
These will be broken out separately on a later page.

Making cleaner fuels from
natural gas and coal;
generating biofuels;
promoting fuel cells; dealing
with CO2 and other
emissions; reclaiming heat;
and extracting energy from
biomass are all advancing
technologies. Each industry
focuses on its strengths and
on what it needs the most.

Global Interest in Reduction of Fossil
Fuel Impact
To visualize the change in pace in the subject areas worldwide, two time periods were compared, “THEN” which is
the number of inventions between 1997-1999; and
“NOW”, which is the number of inventions between
2006-2008 YTD. The numbers reflect original filings, i.e.
the country or regional office where the invention was first
filed, and thus the likely site of the R&D activity.
Impressive increases were noted for Japan, the US and
China.

An interesting side-light to the Japan-US-China story
emerges when the entities producing the inventions are
categorized. In Japan, while large players increased their
activity significantly, it is the smaller entities that have
blossomed.

The US has increased significantly in all categories.
Japan The number of Japanese inventions has increased
very significantly particularly in the area of fuel cells, not
really surprising when the size of the Japanese automobile
industry is considered.
China moved from almost no activity to a very significant
level, with strong emphasis on the biomass area and on
the better use of industrial waste to improve efficiency.

In the US small companies and academia are leading the
way. Surprisingly, in China the main participants are from
the academic-government sector, begging the question of
whether newer methods are being adopted by industry in
China.

When the regions where
patents are being sought are
examined for the collection,
the coverage includes
countries like Australia,
Brazil, Canada, India and
Mexico, where there is clearly
an expectation that such
technologies could be usefully
applied

Mapping of Technology
The ~10,000 inventions in the collection can be organized by text mining to provide a visual
map of the technical areas that are covered. The map of this large collection was probed to
find inventions in the subareas related to gasification of carbon sources like coal, production
and separation of gases like hydrogen, use of gases in production of longer chain
hydrocarbons, and biomass processing including fermentation. Each dot represents one
invention.

Synthesis Gas
Synthesis gas, a mixture of hydrogen, CO and CO2, can be derived from sources
including natural gas, coal or other carbon-containing materials including biomass.

Sygas Players
Among the larger entities, Shell , ExxonMobil and
ConocoPhillips are leaders in overall holdings, and have been
contributing to this field for a long time, but of these three,
Shell has a greater recent emphasis on syngas. Syntroleum is
a relatively new company with GTL (gas-to-liquid) and CTL
(coal to liquid) technology that it not only uses itself but also
licenses to others.
Smaller entities include specialty companies and oil field
companies that probably contribute to the area in different
ways.
The academic-government entities display strong recent US
and Asian technology development.

BioFuels
Biofuels are alcohols or other cleanly combustible carbon sources that are
derived from crops or fermentation. Though biofuels represent a fairly small
category, they are considered separately because the smaller entities are
numerous and active, and do not overlap with other categories very much.

Biofuels Players
Among the larger players, BP has more notable recent activity.
Smaller entities include a broad range of startups, agricultural
entities, automotive companies and specialty chemicals
companies
The academic-government entities display strong recent
Chinese participation.

This ThemeScape map includes the Syngas and Biofuels activities. The
highlighted areas represent different aspects of technology development in
these fields. Syngas must be produced, and then can be used to produce
larger hydrocarbons useful for cleaner combustion. Biofuels derived from
crops or fermentation of biomass also produce carbon compounds useful
for clean combustion.

Fuel Cells
Fuel cells can supply energy for many different purposes, but they are especially
emphasized for use in vehicles. Fuel cells use hydrogen, and require a safe and
light-weight method for hydrogen storage.

Fuel Cell Technology
The larger players in this area are heavily drawn from the
automotive industry, with recent emphasis by Korean and
Japanese companies. Others include makers of electrical
equipment. There is one relatively small specialty
company, HydrogenSource, which has enough activity to
pull it into the upper tier of activity.
The companies with smaller presence in the field are from
similar industrial sectors, with the highest recent interest
by Japanese companies
The academic and government participation in this
technical area shows strong recent activity in the US and
China.

This ThemeScape map includes the Fuel Cell technology. The highlighted areas
show that the documents covering actual use of the fuel cells in vehicles segregate
from those covering more basic technology related to hydrogen production and gas
separation.

Biomass
Biomass can be purpose-generated in the form of crops, or can be recovered
carbon-rich waste. Some of the companies interested in biomass are high
consumers of energy such as steel manufacturers who require a very large amount
of heat or power. Biomass must be grown or collected, and must be efficiently
processed so that it burns cleanly and so that greenhouse gas production is
minimized. Waste biomass is often processed by fermentation, and cellulosic
biomass is sometimes processed by gasification. .

Activity in Biomass-Derived Energy
The larger players in this area include steel companies,
power companies and gas suppliers, with the strongest
recent interest by steel companies.
Smaller participants are specialty companies with this
technology as a main interest, and also water processing
companies.
Academic and Government activity is prominent in China
and the US.

This ThemeScape map displays technology related to biomass Highlighting shows
the clustering of documents related to capture of biomass, e.g. from wastewater,
use of fermentation by organisms to break down waste products, gasification of
biomass to create syngas and downstream products, and combustion of processed
materials to generate heat and power.

Summing Up
Good practice dictates that diverse contributing technologies helpful in mitigation of
greenhouse gas emission and cleaner use of fossil based fuel should be implemented as one
of the approaches to reducing environmental impact. Technologies can be utilized
regardless of where they arise. Patents allow the originators to benefit while permitting the
technology to be transferred through business transactions. The object of this brief review
was to show how actively patents are developing in this field, and to encourage systematic
review of patents to allow the best technologies to find both commercial backing and the
Content and Tools used in the preparation of this brief review
most effective development paths.
include the Derwent World Patent Index, now including Chinese
content, Thomson Data Analyzer™, and Thomson Reuters
Aureka™ with ThemeScape™

